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(54) System for restricting use of a measuring apparatus 



(57) A host computer is used to enter into a meas- 
uring apparatus to be leased, a contracted term of lease 
and the date when the lease starts, and/or a contracted 
number of times the measuring apparatus can be used, 
and the warning time when a warning message should 



be given. After the warning time, the warning message 
is displayed. When the contracted term of lease expires 
or when the measuring apparatus has been used the 
contracted number of times, a message notifying the us- 
er of the expiration of the lease is displayed and/or the 
functions of the measuring apparatus are disabled. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a system for 
restricting the use of an apparatus to be leased to a bor- 
rower or user. Depending on conditions or terms of the 
lease, it may be desired that some functions of the 
leased apparatus, for example, a measuring apparatus, 
Joe made inoperative. The system of the present inven- 
tion can restrict the functions of a leased measuring ap- 
paratus. 

BACKGROUND OF THE INVENTION 

[0002] Usually, when apparatuses, such as a meas- 
uring apparatus, are leased, terms or conditions for the 
lease are stated in a written contract. Because there is 
no physical connection between the written conditions 
and the leased apparatus, the written conditions cannot 
physically restrict the use or functions of the leased ap- 
paratus. As a result, the user can intentionally or unin- 
tentionally use the apparatus beyond the contracted 
conditions, which results in the contract being broken. 
[0003] It is desirable for the leased apparatus to be 
used only within the written conditions of the lease, so 
that the lender can manage the leasing satisfactorily. 

SUMMARY OF THE INVENTION 

[0004] According to the present invention, conditions 
for leasing a measuring apparatus in a written contract 
are set in the apparatus itself, and the apparatus is pro- 
vided with, for example, a function to display that, for 
example, the term for leasing is going to expire or has 
expired, and a function to make part or all of the func- 
tions of the apparatus inoperative. According to the 
present invention, the lease conditions can be set in the 
apparatus via a separate condition entering apparatus, 
such as a computer. 

[0005] The measuring apparatus can include a use- 
restricting condition setting section for setting at least 
one condition for restricting the use of the apparatus. 
The apparatus also can include a monitoring section 
which monitors the use of the apparatus and produces 
a restricting condition fulfillment signal when a predeter- 
mined number of the restricting conditions have been 
fulfilled. A function restricting section of the apparatus 
is responsive to the restricting condition fulfillment sig- 
nal to output restricting condition fulfillment representa- 
tive information and/or to disable at least part of the 
functions of the measuring apparatus to thereby physi- 
cally make the measuring apparatus inoperative. 
[0006] The restricting condition fulfillment represent- 
ative information may be outputted as visual informa- 
tion, in the form of characters and graphics, or as sound 
information. The functions which may be disabled in- 
clude the measuring function. In this case, when part of 



the functions of the measuring apparatus is disabled, 
the measuring apparatus may not perform its own func- 
tion. 

[0007] When a predetermined number of restricting 
s conditions preset in the apparatus have been met during 
the use of the measuring apparatus, fulfillment informa- 
tion is output and/or one or more functions of the appa- 
ratus are disabled. 

[0008] A warning condition setting unit may be addi- 

io tionally provided, which enters warning conditions cor- 
responding to the respective restricting conditions into 
the measuring apparatus. The warning conditions are 
easier to be met than the restricting conditions. When 
the monitoring section determines that a predetermined 

is number of the warning conditions have been fulfilled, it 
produces a warning signal. A warning section is respon- 
sive to the warning signal to output warning information 
in a visual form, e.g. as characters and/or graphics, or 
in an audio form. 

20 [0009] According to the present invention, the meas- 
uring apparatus fulfills a predetermined number of warn- 
ing conditions before fulfilling the restricting conditions, 
and the warning information is output to warn the user 
that the restricting conditions will be fulfilled soon. 

25 [0010] The system may further include a margin de- 
riving section which compares the current state of use 
of the measuring apparatus being monitored by the 
monitoring section with respective ones of the corre- 
sponding use-restricting conditions set by the use-re- 

30 stricting condition setting section and provides informa- 
tion indicating the margin left until the use-restricting 
conditions are fulfilled. The system may also include a 
margin output section for outputting the margin indica- 
tive information as visual information in the form of, e.g. 

35 characters and/or graphics, and/or as audio information, 
[0011] The system with this feature can provide the 
user with information about the margin for using the 
leased apparatus until the use-restricting conditions are 
fulfilled. 

40 [0012] The restricting condition setting section may 
set one or both of the contracted terms of lease during 
which the user is permitted to use the leased measuring 
apparatus and the contracted maximum number of 
times the user is permitted to use the leased apparatus. 

45 When the term of lease is set in the measuring appara- 
tus, the monitoring section measures the time from the 
start of the use of the leased apparatus and provides a 
condition fulfillment signal when the set term has ex- 
pired. If the set condition is the number of times permit - 

so ted forthe user to use the measuring apparatus, the 
monitoring section monitors the number of times the ap- 
paratus has been used and produces the condition ful- 
fillment signal when the apparatus has been used the 
set maximum number of times. 

55 [0013] If both the term and the maximum number of 
times are set, the monitoring section monitors both the 
time from the start of use and the number of times the 
apparatus has been used and produces the restriction 
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condition fulfillment signal when either the time or the 
number of times the measuring apparatus has been 
used reaches the set value. 

[0014] Thus, when the contracted term permitted for 
the user to use the measuring apparatus expires or 
when the measuring apparatus has ^een used the con- 
tracted maximum number of times, that fact is transmit- 
ted to the user or the leased measuring apparatus is 
made inoperative. 

BRIEF DESCRIPTION OF DRAWINGS 

[001 5] FIGURE 1 illustrates how a use-restricting sys- 
tem according to ian embodiment of the present inven- 
tion is used. 

[0016] "FiGURE-2 is a block diagram of a measuring 
apparatus and a condition setting apparatus usable in 
the embodiment illustrated in FIGURE 1 , 
[0017] FIGURE 3 is a front view of the measuring ap- 
paratus shown in FIGURES. 

[0018] FIGURE 4 is a flow chart illustrating the oper- 
ation of a CPU in a host computer used as the condition 
setting apparatus shown in FIGURE. 2. 
[0019] FIGURE -5 is a state transition diagram sche- 
matically illustrating the operation of a CPU in the meas- 
uring apparatus. 

[0020] FIGURE 6 is adetailed illustration of part of the 
state transition diagram of FIGURE 5. 
[0021] FIGURE 7 is adetailed illustration of a different 
part of the state transition diagram of FIGURE 5. 
[0022] FIGURE B is a detailed illustration of still an- 
other part of the state transition diagram of FIGURE 5. 

DETAILED DESCRIPTION OF EMBODIMENT 

[0023] The use-restricting system according to one 
embodiment of the present invention is described with 
reference to the accompanying drawings/The invention 
shown is embodied in a steam trap measuring appara- 
tus for monitoring operation of steam traps disposed in 
a piping system of a steam plant. 
[0024] First, a steam trap measuring apparatus is de- 
scribed. When a steam trap leaks steam, ultrasonic vi- 
brations occur in the steam trap. The level of the vibra- 
tions and the surface temperature of a housing of the 
steam trap correlate with the amount of steam leakage. 
(The surface temperature relates to the steam pressure 
in the steam trap.) The steam trap measuring apparatus 
measures the vibration level and the surface tempera- 
ture of the housing of a steam trap, and determines from 
the measurements obtained whether the steam trap 
leaks steam or not. If steam is leaking, the amount or 
degree of leakage is also measured. 
[0025] For that purpose, as shown in FIGURE 2, a 
steam trap measuring apparatus 1 includes a probe 11 
for measuring the vibration level of a steam trap and the 
surface temperature of the housing of the steam trap, 
and a data processing section 1 2 which judges whether 



or not steam leaks and judges the degree of leakage, 
on the basis of the measured vibration level and surface 
temperature. 

[0026] The probe 11 includes a vibration sensor (not 
5 shown) disposed at its tip end and a temperature sensor 
(not shown). The vibration and temperature sensors 
start their sensing operation when the tip end of the 
probe 11 is pressed against the housing surface of a 
. steam trap and develop a vibration-representative sig- 
10 nal and. a temperature -representative signal, respec- 
tively. These signals are fed through a cable 11a to the 
processing section 12. 

[0027] In the processing section 1 2, the vibration-rep- 
resentative signal and the temperature-representative 

* 5 signal are amplified in an amplifier 13 before they are 
converted into digital form in an A/D converter 14. The 
resultant digital data or trap measurement data is input 
into a CPU 1 5. The CPU 1 5 processes the input data on 
the basis of the above-described correlation stored in a 

20 memory 1 6 having, for example, a ROM or RAM config- 
uration. The CPU judges whether steam leaks or not, 
and, if steam is leaking, it computes the degree of steam 
leakage. The judgment made by the CPU 15 is dis- 
played on a display 17 which may be a liquid crystal dis- 

25 play, for example. The judgment is also stored in the 
memory 16. 

[0028] The operation of the CPU 15 is controlled in 
accordance with a control program stored in the memory 
1 6.The CPU 1 5 can communicate with a host computer 

30 2, e.g. a personal computer, via an input/output (I/O) in- 
terface circuit 18. A data input section 1 9 having a plu- 
rality of push buttons or keys is connected to the CPU 
15 for entering instructions for controlling the CPU 15. 
The judgment made on a steam trap and stored in the 

35 memory 16 can be displayed on the display 17 at any 
time when the user wants to see it. 
[0029] FIGURE 3 shows the front view of the process- 
-. ing section 12 of the measuring apparatus 1. The 
processing section 12 is of generally rectangular shape 

40 when viewed from the front, and the input section 1 9 is 
disposed on the front surface of the section 1 2. The data 
input section 1 9 includes keys divided into a power sup- 
ply switch group 190, a function key group 191, a steam 
trap type selecting key group 192 and a numerical key 

'*5 group 1 93. Though the data input section 1 9 includes a. 
number of keys, the keys used with the present inven- 
tion are "ON" and "OFF" keys in the power supply switch, 
key group 1 90, "FUNC" , "T" and "l" keys in the function 
key group 1 91 , and "6° and "ENT" keys in the numerical 

so key group 193. No explanation is given about the re- 
maining keys, which are known in the art. 
[0030] The display 1 7 is in the topmost portion of the 
data input section 1 9 and may be a liquid crystal display 
panel which displays data in two horizontal rows. 

55 [0031] An input terminal 12a is provided at the top end 
of the processing section 12, which is connected via the 
cable 11a to the probe 11. 

[0032] The processing section 12 of the measuring 
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apparatus 1 is of such a size that it can be held by hand 
with the probe 11 . 

[0033] According to the present invention, when the 
measuring apparatus 1 is leased, the lease conditions 
are inputted into the memory 1 6 of the measuring appa- 
ratus 1 through the host computer 2, and the operation 
of the measu ring apparatus 1 is physically related to the 
stored lease conditions so that the borrower or user of 
the measuring apparatus 1 can know the lease condi- 
tions. 

[0034] The measuring apparatus 1 may be leased un- 
der various contracts. For example, it may be leased for 
a given time period. Alternatively, it may be leased until 
it is used a given number of times. It may also be leased, 
setting both a term of lease and a maximum number of 
times the user is permitted to use it by contract. In this 
last case, the lease ends at the time when the lease term 
expires or at the time the measuring apparatus 1 has 
been used the maximum number of times, whichever 
comes earlier. Data representing the contract under 
which the measuring apparatus 1 is leased, i.e. data 
showing whether it is leased on a lease-term basis, it is 
leased on a number-of-time-of-use basis, or it is leased 
"a the lease-term and number-of-time-of-use basis is 
stored in the memory 1 6. At the same time, the contract- 
ed lease term and/or number of times of use are also 
stored in the memory 16. 

[0035] When the leased measuring apparatus 1 has 
been used for the contracted lease term or when the 
measuring apparatus 1 has been used the contracted 
number of times, a message indicating that fact is dis- 
played on the display 17, or the measuring apparatus 1 
is made inoperative. 

[0036] The measuring apparatus 1 is also arranged 
to display on the display 17 a warning message to warn 
the user that the lease will end in a short time or when 
the measuring apparatus 1 is used some additional 
number of times. It is also arranged that the lease term 
left or the number of times of use left is displayed by 
pressing a predetermined key. 

[0037] The operation of the measuring apparatus 1 is 
controlled by the CPU 15 in accordance with the pro- 
grams stored in the memory 16. 

[0038] The host computer 2 for entering the contract- 
ed conditions into the measuring apparatus 1 may be a 
personal computer. The host computer 2 is connected 
to the measuring apparatus 1 only when it is used to 
enter or remove data representing the contracted con- 
ditions into and from the measuring apparatus 1. As 
shown in FIGURE 2, the host computer 2 is connected 
to the measuring apparatus 1 via a data transmission 
cable 3 having, for example, the RS-232C cable config- 
uration. More specifically, a CPU 21 of the host compu- 
ter 2 shown in FIGURE 2 is connected to the CPU 15 of 
the measuring apparatus 1 via an I/O circuit 22 in the 
host computer 2, the transmission cable 3, and the I/O 
circuit 18 in the measuring apparatus 1. When setting 
the lease conditions in the measuring apparatus 1 , dig- 
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ital data including contracted use-restricting conditions 
for restricting the use of the measuring apparatus 1 is 
transmitted to the CPU 15 through the I/O circuits 22 
and 1 8 and the cable 3. 

5 [0039] The CPU 21 operates in accordance with the 
programs stored in a memory 23 of the host computer 
2 to set or remove the use-restricting conditions. Such 
programs are installed by a recording medium (not 
shown), e.g. a floppy disc and/or a CD-ROM. 

10 [0040] The use-restricting conditions and any other 
data can be entered into the CPU 21 via a data input 
section 24, e.g. a key board or a mouse. The data en- 
tered through the section 24 can be displayed on a dis- 
play 25, e.g. a CRT, for verification. 

is [0041] The above-described operation is now de- 
scribed in greater detail with reference to FIGURE 1. 
[0042] First, the lender connects the host computer 2 
to the measuring apparatus 1, as shown in FIGURE 1, 
Part (a). Then, the lender enters the type of lease, name- 

20 |y, for example, whether the apparatus 1 is leased on a 
lease-term basis, on a number-of-time-of-use basis, or 
on a lease-term and number-of-time-of-use basis. Then, 
various use-restricting conditions associated with the 
entered lease type are set through the host computer 2. 

25 For example, if the measuring apparatus 1 is to be 
leased for a predetermined time, the term for the lease 
and the date on which the lease becomes effective are 
entered. Also, the date on which the warning message 
should be displayed is entered, so that the warning mes- 

30 sage can be given at an appropriate time before the ex- 
piration of the lease. Alternatively, data indicating how 
many days before the expiration of the lease term the 
warning message should be displayed may be entered 
instead. 

35 [0043] If the measuring apparatus 1 is leased on a 
number-of-time-of-use basis, the maximum number of 
times the user or borrower can use the apparatus 1 is 
also entered. In addition, the number of times of use of 
the measuring apparatus 1 upon which the warning 

40 message should be displayed is also entered. Alterna- 
tively, data indicating how many times the measuring 
apparatus 1 can be used after the warning message is 
given may be entered instead. 

[0044] If the measuring apparatus 1 is leased on a 
45 lease-term and number-of-time-of-use basis, the term 
of lease, the date on which the lease becomes effective, 
the date on which the warning message should be dis- 
played, the maximum number of times the user or bor- 
rower can use the apparatus 1 , and the number of times 
so the measuring apparatus 1 is to be used for displaying 
the warning message, are also entered. Of course., data 
indicating how many days before the expiration of the 
lease term the warning message should be displayed 
can be entered in place of the date on which the warning 
ss message should be displayed. Also, data indicating how 
many times the measuring apparatus 1 can be used af- 
ter the warning message is given can be entered in 
place of the number of times of use of the measuring 
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apparatus 1 upon which the warning message should 
be displayed. 

[0045] For example, if the measuring apparatus 1 is 
leased for a lease term of one year or 365 days,, data 
representing 365 days is entered together with data rep- 
resenting a date, e.g. July 15,1 998, on which the meas- 
uring apparatus 1 is leased are entered. Also, data rep- 
resenting a date on which the warning message should 
be displayed, for example, June 15, 1999, is entered. 
- Alternatively, data representing a fixed number of days, 
e.g. 30 days, may be entered, so that the warning mes- 
sage can be displayed thirty days before the expiration 
of the lease term, i.e. on June 15, 1999 in the present 
example. ; 

[0046] 11 the measuring apparatus 1 is leased for use, 
for example, a thousand (1 ,000) times, data represent- 
ing 1,000 times is entered. In addition, data represent- 
ing, for example, 900 times is also entered, which indi- 
cates that the warning message should be displayed 
when the measuring apparatus 1 has been used nine 
hundred times. Alternatively, data representing a fixed 
value of, for example, 100 may be entered so that the 
warning message is displayed when the measuring ap- 
paratus 1 has been used a number of times which is. 
equal to the maximum number of times the user can use 
the measuring apparatus 1 minus 100. Since the maxi- 
mum number in this example is 1 ,000, the warning mes- 
sage is displayed when the measuring apparatus 1 is 
used 900 times (=1 ,000- 1 00). 

[0047] Let it be assumed.that the measuring appara- 
tus 1 is leased, under a contract with the same lease 
term, the same lease starting day the same maximum 
number of times of use, the same warning date and the 
same warning number as in the above-described two 
examples. In this case, data representing 365 days, July 
.15, 1998, June 15, 1999 (or 30 days from the last date 
of lease), 1,000 times of use, and 900 (or 100 times be- 
fore the last permitted use) is entered. In this example, 
if the measuring apparatus 1 is used a thousand times 
before July 15, 1999, the lease is terminated, though the 
lease term has not yet expired. On the other hand, on 
July 15, 1999, the lease is terminated even if the meas- 
uring apparatus 1 has not yet been used a thousand 
times. 

[0048] When all of the required data is entered, the 
use-restricting conditions are transmitted to the meas- 
uring apparatus 1. Thus, the measuring apparatus 1 is 
ready for leasing. 

[0049] The borrower can use the leased measuring 
apparatus 1 in a usual manner (FIGURE 1 , Part (b)) until 
the warning is given. If the borrower wants to know the 
type of lease, the remaining time period or number of 
times the user can use the apparatus 1 , he can push the 
"FUNC" key on the input section 19 of the measuring 
apparatus 1 and then push the "6" key, so that the re- 
quired information is displayed on the display 17. 
[0050] Assuming that when it becomes time for the 
warning to be given, the measuring apparatus 1 is not 
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being operated. Then, when the user switches on the 
measuring apparatus 1. the warning message like the 
one shown in FIGURE 3 indicating that the lease term 
will expire soon is displayed on the display 17 as shown 

s in FIGURE 1 , Part (c). When the user presses either one 
of the" T " and " I ' keys, the time period left or the 
number of times left the user can use the leased meas- 
uring apparatus 1 is displayed. Any displayed message 
on the display 17 can be erased by pressing the "ENT" 

10 key. 

[0051] The user may continue to use the measuring 
apparatus 1, and, then, the lease term expires or the 
number of time the apparatus 1 has been used reaches 
the set maximum number of times. Then, as shown in 

is FIGURE 1 , Part (d), a message indicating that the lease 
has expired is displayed on the display 17, and, at the 
same time, all the keys except the "ON" and "OFF" keys 
for turning on and off the measuring apparatus \ are 
made ineffective. That is, the use of the measuring ap- 

20 paratus '1 is restricted. Once the lease ends, even if the 
power supply is turned on after the power is turned off, 
the lease expiration message is displayed again. 
[0052] The measuring apparatus 1 then is returned to 
the lender, who connects it to the host computer 2 to 

25 clear all the data regarding the lease conditions which 
previously have been set in the measuring apparatus 1 
to initialize it, as shown in Figure 1, Part (e). When ini- 
tialized, the measuring apparatus 1 is identical with oth- 
er similar apparatuses in the market. 

30 [0053] For realizing the described operation of the 
system, the CPU 21 of the host computer 2 operates in 
accordance with the flow chart shown in FIGURE 4. 
[0054] First, the CPU 21 makes a judgement as to 
whether the instructions given to it through the input sec- 

35 tion 24 are ones for setting the lease conditions or ones 
for clearing the conditions which have been set in the 
measuring apparatus 1 (Step S2). For setting the lease 
(as indicated as "ENTER"), the type of lease is judged 
(Step S4). 

40 [0055] if the type of lease is a lease-term basis lease 
(indicated as "NUMBER OF DAYS"), the term or time 
period for lease is first entered (Step S6), then, the date 
on which the lease starts or the user can start using the 
apparatus 1 is entered (Step S8), and the date on which 

45 the warning should be given to the user is entered (Step 
S10). ' 

[0056] If the measuring apparatus 1 I leased on a. 
number-of-time-of-use basis (as indicated as 
"NUMBER OF TIMES"), the maximum allowed number 

50 of times the used can use the apparatus 1 is first entered 
(Step S12), and, then : the number of times the measur- 
ing apparatus 1 is to be used, when the warning should 
. be given to the user is entered (Step S1 4). 
[0057] If the measuring apparatus 1 is leased on a 

55 lease-term and number-of-time-of-use basis (indicated 
as "NUMBER OF DAYS AND NUMBER OF TIMES'), 
the term for lease (Step S16), then, the date on which 
the lease starts (Step S18), then, the date on which the 
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warning should be given to the user (Step S20), then, 
the maximum allowed number of times the used can use 
the apparatus 1 (Step S22), and, then, the number of 
times the measuring apparatus 1 is to be used, at which 
the warning should be given to the user (Step S24) are 
successively entered. 

[0058] If it is judged in Step S2 that the host computer 
2 is used not to enter the lease conditions, but to clear 
all the conditions set in the measuring apparatus 1 (as 
^indicated as "CLEAR"), the processing advances to 
Step S26 for preparation tor the clearing of all the con- 
ditions set in the measuring apparatus 1. 
[0059] When the entering of the necessary data or the 
preparation for the clearing of the set data is finished, 
whether the setting of the data or use-restricting condi- 
tions in the measuring apparatus may be actually done 
or whether the conditions set in the measuring appara- 
tus 1 may be cleared is judged (Step S2S). If it is nec- 
essary to change the data entered including the com- 
mandto clear the data in the apparatus 1 (i.e. the answer 
to the interrogation in Step S28 is NO), the processing 
returns to Step S2 where new data is entered. On the 
other hand, if the answer to Step S28 is YES, data to be 
set in the measuring apparatus 1 or instructions to clear 
the data set in the measuring apparatus 1 is transmitted 
from the host computer 2 to the measuring apparatus 1 
(Step S30).Then, the CPU 21 ends its operation. 
[0060] On the other hand, the CPU 1 5 of the measur- 
ing apparatus 1 operates in the manner shown in FIG- 
URES 5 through 8. FIGURE 5 is a state transition dia- 
gram which schematically illustrates the operation of the 
CPU 15. 

[0061] As shown in FIGURE 5, the data transmitted 
from the host computer 2 to the measuring apparatus 1 
sets the measuring apparatus 1 to operate either in a 
mode M1 in which the apparatus 1 operates as a usually 
sold one or in a mode M2 in which the measuring appa- 
ratus 1 operates as a leased one. The mode M2 includes 
three modes M3, M4 and M5. In the mode M3, the meas- 
uring apparatus 1 is operated on a lease-term basis. In 
the mode M4, it is operated on a number-of-time-of-use 
basis, and in the mode M5, the measuring apparatus is 
operated on a lease-term and number-of-time-of-use 
basis. FIGURES 6 through 8 are state transition dia- 
grams of the CPU 1 5 in the modes M3, M4 and M5, re- 
spectively. 

[0062] First, referring to FIGURE 5, the "ON" key is 
pressed to turn on the measuring apparatus 1 , and the 
CPU 15 enters into a mode determining processing 10 
in which judgment as to whether the measuring appa- 
ratus 1 is set in the Ml mode or in the M2 lease mode 
is made. If the apparatus 1 is in the M1 mode, the meas- 
uring apparatus 1 is placed in an idling processing 101 
in which the CPU 1 5 awaits a command. The use of the 
measuring apparatus 1 to examine a steam trap when 
the CPU 15 is in the idling processing 101 causes the 
CPU 15 to shift into a measuring processing 102 in 
which it processes signals from the probe 11 to deter- 



mine the presence of steam leakage and the degree of 
leakage. When one measuring cycle is completed, the 
CPU 15 returns to the idling processing 101 for the next 
command. 

5 [0063] The measuring apparatus 1 can be turned off 
by pressing the "OFF" key. 

[0064] In the mode determination processing 10, it the 
CPU 15 knows that the measuring apparatus 1 has been 
set to the M2 mode, the CPU 1 5 first identifies the lease 
to type in a lease type identification processing 20. In other 
words, the CPU 15 makes a judgment as to in which 
mode the measuring apparatus 1 is, the M3 mode, the 
M4 mode or the M5 mode. 

[0065] First, the operation of the CPU 15 in the M3 
*s mode is described with reference to FIGURE 6. The 
CPU 15 determines whether the term of lease set 
through the host computer 2 has expired or not in a lease 
term expiration determining processing 30. If the lease 
term has already expired, the CPU 5 enters into a disa- 
20 bling processing 31 and causes a message to notify the 
user that the lease term has expired on the display 17. 
At the same time, the CPU 1 5 makes all the keys except 
the "OFF" key inoperative, 

[0066] If the CPU 15 determines that the lease term 
25 has not yet expired in the lease term expiration deter- 
mining processing 30, the CPU 1 5 enters into a warning 
date arrival determining processing 32. In the warning 
date arrival determining processing 32, the CPU 15 
judges whether the time period from the beginning of 
30 the lease, during which the apparatus 1 has been used, 
is longer than the lease term minus the set warning time 
period. Alternatively, the CPU 15 may make a judgment 
as to whetherthe day on which the measuring apparatus 
1 is being used is earlier or later than the warning date 
35 on which a warning message is to be displayed. If the 
warning date has not yet come, the CPU 1 5 enters into 
an idling processing 33. 

[0067] On the other hand, if the warning date has al- 
ready come, the CPU 1 5 enters into a warning message 

40 displaying processing 34 to display the warning mes- 
sage on the display 17. In this warning message dis- 
playing processing 34, if the user presses either one of 
the " T " and " I " keys, the CPU 15 causes the display 
17 to display the number of days left before the expira- 

45 tion of the least term. When the user presses the "ENT" 
key, the message on the display 17 is cleared and the 
CPU 15 enters into the idling processing 33. 
[0068] In the idling processing 33, as in the idling 
processing 11 in the M1 mode, the CPU 15 waits for a 

50 command. If the measuring apparatus 1 is used to ex- 
amine a steam trap while the CPU 15 is in the idling 
processing 33, the CPU 15 enters into a measuring 
processing 35. When the measuring is over, the CPU 
15 returns to the idling processing 33. 

55 [0069] The CPU 15 is always counting days for time 
management. When a day count is incremented, the 
CPU 15 enters into a number-of-day identifying 
processing 37 in which the counted number of days from 
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the beginning of the lease is added to the lease begin- 
ning day to determine the current date. When the current 
date becomes the date on which the lease expires, the 
CPU 15 enters into the disabling processing 31 to re- 
strict the use of the measuring apparatus 1 as described 
before. ^ 
[0070] If the current date is earlier than the date on 
which the lease is to expire, the CPU 15 computes the 
number of days left and returns to the idling processing 
-33. 

[0071] Pressing the '6" key after the "FUNC" key is 
pressed when the CPU 1 5 is in the idling processing 33, 
the CPU 15 enters into a lease checking processing 36. 
In the lease checking processing 36, the CPU 1 5 causes 
lease information, such as the leasing basis, the lease 
term and the number of days left, to be displayed on the 
display 17. However, the display 17 cannot display all 
of these messages at a time. In such jtxase, either one 
of the ■ T " and 0 i ' keys can be pressed, which causes 
the display to be scrolled so that all the message can 
be read. In order to make the CPU go out of the lease 
checking processing 36, the "ENT" key is pressed, and 
the CPU 15 returns to the idling processing 33. 
[0072] Next, the M4 mode is described with reference 
to FIGURE 7. 

[0073] The M4 mode is the mode in which the meas- 
uring apparatus 1 is leased on a number-of-time-of-use 
basis. That is, the lease contract is such that when the 
measuring apparatus 1 is used a predetermined number 
of times, the lease ends. In the M4 mode, the CPU 15 
first enters into a processing 40 for determining if the 
contracted maximum number of times the user is al- 
lowed to use the measuring apparatus 1 by contract has 
been reached. If the measuring apparatus 1 has been 
used more than the maximum number of times set by 
the host computer 2, which means that the lease has 
already expired, the CPU 15 enters into a disabling 
processing 41 . in the disabling processing 41 , as in the 
disabling processing 31 in the above-described M3 
mode, a message notifying the user that the lease has 
already expired is displayed on the display 17, and all 
of the keys except the "OFF" key are made inoperable. 
. [0074] If the CPU 15 finds that the measuring appa- 
ratus 1 has been used less than the set maximum 
number of times of use, it enters into a processing 42. 
The processing 42 is for determining if the measuring 
apparatus 1 has been used a warning number, i.e. a 
number of times set through the host computer 2, at 
which a warning is to be given to the user. If the warning 
number has not been reached yet, the CPU 15 enters 
into an idling processing 43. 

[0075] If the number of times the measuring appara- 
tus 1 has been used has reached or exceeded the set 
warning number, the CPU 1 5 enters into a warning mes- 
sage displaying processing 44 and causes a warning 
message to be displayed. If the user presses either one 
of the " T 0 and " i 0 keys while the CPU 15 is in the 
warning message displaying processing 44, the CPU 1 5 



causes the number of times left for the user to use the 
measuring apparatus 1 to be displayed on the display 
17. Then, in response to the pressing of the "ENT" key, 
the CPU 1 5 removes the displayed message and enters 

5 into the idling processing 43. 

[0076] The CPU 15 is awaiting a command in the 
idling processing 43, as in the idling processing 11 in the 
M1 mode. Accordingly, if the user starts examining a 
steam trap with the measuring apparatus 1 while the 

10 CPU 15 is in the idling processing 43, the CPU 15 is 
brought into a measuring processing 45. When the 
measuring is finished, the CPU 15 shifts into a number- 
of-measuring-time renewing processing 46 where the 
number of tjmes of use is. renewed by incrementing the 

15 count by one. After the renewal operation, the CPU 15 
shifts into a number-of-time-of-use determining 
processing -47, in which whether the renewed number 
is equal to the set maximum number of times. If the re- 
newed number is greater than the maximum number, 

20 the CPU 15 enters into the disabling processing 41 to 
restrict the use of the measuring apparatus 1 . 
[0077] On the other hand, if the renewed number is 
equal to or smaller than the set maximum number, the 
CPU 15 computes the number of times of use left and 

25 returns to the idling processing 43. 

[0078] The pressing of the "6" key following the press- 
ing of the "FUNC" key while the CPU 15 is in the idling 
processing 43 places the CPU 15 in a lease checking 
processing 48. In the lease checking processing 48, the 

30 CPU 15 causes the lease information, such as the leas- 
ing basis, the maximum number of times set and the 
number of times of use left, to be displayed on the dis- 
play 17. The display 17 cannot display all of message, 
but different messages can be displayed in the same 

35 manner as done in the lease checking processing 36 in 
the M3 mode. To exit from the lease checking process- 
ing 48, the "ENT" key is pressed. 
[0079] Next, the M5 mode for a measuring apparatus 
leased on a lease-term and number-of-time-of-use ba- 

40 sis is described with reference to FIGURE 8. In the M5 
mode, the CPU 15 first enters into a lease-term expira- 
tion determining processing 50, in which it determines 
whether the .lease term has expired already or not. If the 
CPU 1 5 finds that the contracted lease-term has already 

45 expired, it shifts into a disabling processing 51 and caus- 
es a message notifying the user that the lease term has 
already expired to be displayed on the display 17. At the. 
same time, the CPU 15 makes all the keys except the 
"OFF" key inoperative. 

so [0080] If the CPU 1 5 finds that the lease term has not 
yet expired in the lease-term expiration determining 
processing 50, it enters into a processing 52 for deter- 
mining whether the measuring apparatus 1 has been 
used more than the contracted maximum number of 

55 times the user can use it. In this processing 52, if the 
CPU 15 finds out that the measuring apparatus 1 has 
been used for examining steam traps more than the set 
maximum number of times, which means that the lease 
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has expired, the CPU 15 enters into the disabling 
processing 51. 

[0081] On the other hand, if the number of times of 
use of the measuring apparatus 1 is not greater than the 
set maximum number of times, the CPU 15 enters into 
a warning date arrival determining processing 53, in 
which it determines whether the time period during 
which the apparatus 1 has been used since the begin- 
ning of the lease is longer than the lease term minus the 
^set warning time period. Alternatively, the CPU 15 can 
•make a judgment as to whether the current date is ear- 
lier or later than the set warning date, i.e. the warning 
date, on which the warning message should be dis- 
played. 

[0082] If the warning date has already come, the CPU 
15 shifts into a warning message displaying processing 
55, which causes the warning message to be displayed 
on the display 17. In this warning message displaying 
processing 55, if the user presses either one of the " T 
a and n i " keys, the CPU 15 causes the display 17 to 
display the number of days left before the expiration of 
the least term. When the user presses the a ENT a key, 
, the message on the display 17 is cleared, and the CPU 
15 enters into the idling processing 56. 
[0083] If the warning day has not yet come, the CPU 
1 5 enters into a processing 54. In the processing 54, the 
CPU 1 5 judges whether the number of times the meas- 
uring apparatus 1 has been used has reached the warn- 
ing number. In other words, the CPU 1 5 judges whether 
the number of times set through the host computer 2 for 
giving a warning to the user that the maximum number 
of times will be reached soon has been reached. If the 
warning number has not yet been reached, the CPU 15 
enters into an idling processing 56. 
[0084] If the number of times the measuring appara- 
tus 1 has been used has reached or exceeded the set 
warning number, the CPU 15 enters into the warning 
message displaying processing 55 and causes the 
warning message to be displayed. 
[0085] As described previously, the CPU 1 5 is count- 
ing the days for time management. As one day passes, 
the day count is incremented by one. Each time the 
count is incremented, i.e. each time the date is renewed, 
the CPU 15 shifts into a number-of-day identifying 
processing 57, in which the number of days counted 
from the beginning of the lease is added to the lease 
beginning date to determine the current date. If the cur- 
rent date is later than the date on which the lease is to 
expire, i.e. if the lease term has already expired, the 
CPU 15 enters into the disabling processing 51 to re- 
strict the use of the measuring apparatus 1 . Specifically, 
the message to notify the expiration of the lease term is 
displayed, and all the keys except for the "OFF" key are 
made inoperative. 

[0086] If the CPU 15 finds that the current date has 
not become the last day of the least term, it computes 
the number of days left and returns to the idling process- 
ing 56. 



[0087] In the idling processing 56, the CPU 1 5 awaits 
a command. When the measuring apparatus 1 is used 
to examine a steam trap, the CPU 15 enters into a meas- 
uring processing 58. After the examination ormeasure- 

5 ment, the CPU 15 enters into a number-of-measuring- 
time renewing processing 59 where the number of times 
of use is renewed by incrementing the count by one. Af- 
ter the renewal operation, the CPU 15 shifts into a 
number-of-time-of-use determining processing 60, in 

10 which whether the renewed number is greater than the 
set maximum number of times. If the renewed number 
is greaterthan the maximum number, the CPU 1 5 enters 
into the disabling processing 51 to restrict the use of the 
measuring apparatus 1 . 

is [0088] On the other hand, if the renewed number is 
equal to or smaller than the set maximum number, the 
CPU 15 computes the number of times of use left and 
returns to the idling processing 56. 
[0089] As in the cases of the M3 and M4 modes, the 

20 pressing of the "6" key following the pressing of the 
TUNC" key while the CPU 1 5 is in the idling processing 
56 places the CPU 15 in a lease checking processing 
61. In the lease checking processing 61, the CPU 15 
causes the lease information, such as the leasing basis, 

25 the lease term set, the maximum number of times set, 
the time period left and the number of times of use left, 
to be displayed on the display 17. Though the display 
17 cannot display all of message, different messages 
can be displayed by pressing either one of the " t n and 

30 ■ I ° keys. It causes the display to be scrolled to display 
all of the messages. In order to make the CPU 1 5 go out 
of the lease checking processing 61, the °ENT B key is 
pressed, and the CPU 1 5 returns to the idling processing 
56. 

35 [0090] As described above, according to the de- 
scribed embodiment, a message notifying the end of a 
lease is displayed and, at the same time, the use of the 
leased measuring apparatus 1 is restricted or prevent- 
ed. Thus, the borrower can know the contents of the 

40 lease, and, accordingly, the lease management be- 
comes easy. 

[0091] The CPU 1 5 has been described as being con- 
trolled in the manner as represented by the state tran- 
sition diagrams shown in FIGURES 5 through 8, but it 
45 can be controlled in any other manners only if the same 
effects can be obtained. 

[0092] In the illustrated embodiment, the various con- 
ditions for leasing are set in the measuring apparatus 1 
through the host computer 2, but they can be directly 

50 set into the measuring apparatus 1 . 

[0093] Furthermore, the various messages may be 
given in the audio form instead of visual display, or may 
be both in visual and audio forms. 
[0094] In the above-described example, when the 

55 lease term expires, all of the key functions, except those 
of the "OFF" and "ON" keys, are made inoperative, so 
that the measuring apparatus 1 cannot function as a 
measuring apparatus. However, only part of various 
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functions of the measuring apparatus 1 can be made 
inoperative when the lease term expires. For example, 
the function to test steam traps may be retained even 
when the lease term has expired, but the function to 
store the measurements in the memory 1 6 may be dis- s 
abled. _ . 

[0095] Although the present invention has been de- 
scribed as being embodied in a measuring apparatus 
for steam traps by way of example, it is also applicable 
to any measuring apparatuses other than the measuring io 
apparatus for steam traps. 



Claims 

75 

1 . A use restricting system for a measu rin g apparatus , 
comprising: 

— .-- 

a use-restricting condition setting section set in 
the measuring apparatus, the use-restricting 20 
condition setting section including at least one 
condition for restricting the use of the measur- 
ing apparatus; 

a monitoring section for monitoring the use of 
the measuring apparatus and producing a re- 2s 
stricting condition fulfillment signal when a pre- 
determined number of the at least one restrict- 
ing condition has been fulfilled; and 
a use-restricting section responsive to the re- 
stricting condition fulfillment signal and disa- 30 
bling at least part of functions of the measuring 
apparatus. 

2. The use restricting system according to Claim 1 
wherein the use-restricting section responsive to 35 
the restricting condition fulfillment signal provides 
restricting condition fulfillment representative infor- 
mation in addition to disabling at least pari of the 
functions of the measuring apparatus. 

40 

3. A use restricting system for a measuring apparatus, 
comprising: 

a use-restricting condition setting section set in 
the measuring apparatus, the use-restricting 45 
condition setting section including at least one 
condition for restricting the use of the measur- 
ing apparatus; 

a monitoring section for monitoring the use of 
the measuring apparatus and producing a re- so 
stricting condition fulfillment signal when a pre- 
determined number of the at least one restrict- 
ing condition has been fulfilled; and 
a use-restricting section responsive to the re- 
stricting condition fulfillment signal and provid- ss 
tng restricting condition fulfillment representa- 
tive information. 
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4. The system according to Claim t , further compris- 
ing: 

a warning condition setting section setting at 
least one warning condition corresponding to a 
respective restricting condition in the measur- 
ing apparatus, the warning conditions being 
easier to be fulfilled than the restricting condi- 
tions; 

the monitoring section producing a warning sig- 
nal when a predetermined number of the at ' 
least one warning condition is fulfilled; and 
a warning section responsive to the warning 
signal for providing warning information. 

5. The system according to Claim 1 further compris- 
ing: 

a margin-deriving section comparing the cur- 
rent state of the measuring apparatus being 
monitored by the monitoring section with re- 
spective ones of the at least one use-restricting 
condition set by the use-restricting condition 
setting section, the margin-deriving section de- 
riving a margin left until fulfillment of the at least 
one use-restricting condition; and 
a margin output section for providing informa- 
tion indicative of the derived margin. 

6. The system according to Claim 1 wherein: 

the use-restricting condition setting section 
sets, as the use-restricting condition, a term 
during which a user of the measuring apparatus 
is permitted to use the measuring apparatus; 
and 

the monitoring section measures the time from 
the start of use of the measuring apparatus and 
produces the condition fulfillment signal when 
the term has expired. 

7. The system according to Claim 1 wherein: 

the use-restricting condition setting section 
sets, as the use-restricting condition, a maxi- 
mum number of times a user of the measuring 
apparatus is permitted to use the measuring, 
apparatus; and 

the monitoring section counts the number of 
times the measuring apparatus has been used 
from the start of use of the measuring appara- 
tus and produces the condition fulfillment signal 
when the measuring apparatus has been used 
the maximum number of times. 

8. The system according to Claim 1 wherein: 

the use-restricting condition setting section 




sets, as the use-restricting condition, a term 
during which a user of the measuring apparatus 
is permitted to use the measuring apparatus 
and a maximum number of times the user is 
permitted to use the measuring apparatus; and s 
the monitoring section measures Jthe time from 
the start of the use of the measuring apparatus 
and counts the number of times the measuring 
apparatus has been used from the start of use 
of the measuring apparatus, the monitoring 10 
section producing the condition fulfillment sig- 
nal at an earlier one of the time when the term 
has expired and the time when the measuring 
apparatus has been used the maximum 
number of times. is 

9. The system according to Claim 2, further compris- 
ing: 

a warning condition setting section setting at 20 
least one warning condition corresponding to a 
respective restricting condition in the measur- 
ing apparatus, the at least one warning condi- 
tion being easier to be fulfilled than the respec- 
tive restricting conditions; 25 
the monitoring section producing a warning sig- 
nal when a predetermined number of the at 
least one warning condition is fulfilled; and 
a warning section responsive to the warning 
signal for providing warning information. 30 




the use-restricting condition setting section 
sets, as the use-restricting condition, a maxi- 
mum number of times a user of the measuring 
apparatus is permitted to use the measuring 
apparatus; and 

the monitoring section counts the number of 
times the measuring apparatus has been used 
from the start of use of the measuring appara- 
tus and produces the condition fulfillment signal 
when the measuring apparatus has been used 
the maximum number of times. 

13. The system according to Claim 2 wherein: 

the use-restricting condition setting section 
sets, as the use- restricting condition, a term 
during which a user of the measuring apparatus 
is permitted to use the measuring apparatus 
and a maximum number of times the user is 
permitted to use the measuring apparatus; and 
the monitoring section measures the time from 
the start of the use of the measuring apparatus 
and counts the number of times the measuring 
apparatus has been used from the start of use 
of the measuring apparatus, the monitoring 
section producing the condition fulfillment sig- 
nal at an earlier one of the time when the term 
has expired and the time when the measuring 
apparatus has been used the maximum 
number of times. 



10. The system according to Claim 2 further compris- 
ing: 

a margin-deriving section comparing the cur- 
rent state of the measuring apparatus being 
monitored by the monitoring section with re- 
spective ones of the at least one use-restricting 
condition set by the use-restricting condition 
setting section, the margin-deriving section de- 
riving a margin left until fulfillment of the at least 
one use-restricting condition; and 
a margin output section for providing informa- 
tion indicative of the derived margin. 

11. The system according to Claim 2 wherein: 

the use-restricting condition setting section 
sets, as the use-restricting condition, a term 
during which a user of the measuring apparatus 
is permitted to use the measuring apparatus; 
and 

the monitoring section measures the time from 
the start of use of the measuring apparatus and 
produces the condition fulfillment signal when 
the term has expired. 

12. The system according to Claim 2 wherein: 



14. The system according to Claim 1 wherein the at 
least one-use restricting condition is entered in the 
measuring apparatus through an external appara- 

35 tus. 

15. The system according to Claim 1 wherein the meas- 
uring apparatus includes a data entry section, and 
the at least one use-restricting condition is entered 

40 jn the measuring apparatus through the data entry 
section. 

16. The system according to Claim 2 wherein the at 
least one-use restricting condition is entered in the 

45 measuring apparatus through an external appara- 
tus. 

1 7. The system according to Claim 2 wherein the meas- 
uring apparatus includes a data entry section, and 

50 the at least one use-restricting condition is entered 
in the measuring apparatus through the data entry 
section. 

18. A method for restricting the use of a measuring ap- 
55 paratus, comprising: 

setting at least one condition for restricting use 
of the measuring apparatus; 
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monitoring the use of the measuring apparatus; 
producing a restricting condition fulfillment sig- 
nal when a predetermined number of the at 
least one restricting condition has been fulfilled; 
and 

disabling at least part of functions of the meas- 
uring apparatus in response to the restricting 
condition fulfillment signal. 

" 1 9. The method of claim 1 8, f u rther comprising: 

providing restricting condition fulfillment rep- 
resentative information in response to the restrict- 
ing condition fulfillment signal. 

.20. A method for restricting the use of a measuring ap- 
paratus, comprising: 

setting at least one conditionjor restricting use 
ol the measuring apparatus; 
monitoring the use of the measuring apparatus; 
producing a restricting condition fulfillment sig- 
nal when a predetermined number of the at 
least one restricting condition has been fulfilled; 
and 

providing restricting condition fulfillment repre- 
sentative information in response to the re- 
stricting condition fulfillment signal. 

21 . The method according to Claim 1 8, further compris- 
ing; 

setting at least one warning condition corre- 
sponding to a respective restricting condition in 
the measuring apparatus, the at least one 
warning condition being easier to be fulfilled 
than the respective restricting condition; and 
producing a warning signal when a predeter- 
mined number of the at least one warning con- 
dition is fulfilled. 

22. The method according to Claim 21 , further compris- 
ing: 

providing warning information responsive to 
said warning signal. 

23. The method according to Claim 1 8 further compris- 
ing: 



setting, as one of the at least one restricting 
condition, a term during which a user of the 
measuring apparatus is permitted to use the 
measuring apparatus; and 
5 measuring a time from a start of use of the 

measuring apparatus and producing said con- 
dition fulfillment signal when the term has ex- 
pired. 

10 .25. The method according to Claim 1 8 further compris- 
ing: 



setting, as one of the at least one restricting 
condition, a maximum number of times a user 
of the measuring apparatus is permitted to use 
the measuring apparatus; and 
counting a number of times the measuring ap- 
paratus has been used from a start of use of 
the measuring apparatus and producing the 
condition fulfillment signal when the measuring 
apparatus has been used the maximum 
number of times. 
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26. The method according to Claim 18 further compris- 
es jng: 



setting, as one of the at least one restricting 
condition, a term during which a user of the 
measuring apparatus is permitted to use the 
measuring apparatus and a maximum number 
of times the user is permitted to use the meas- 
uring apparatus; and 

measuring a time from a start of use of the 
measuring apparatus and counting a number 
of times the measuring apparatus has been 
used from a start of use of the measuring ap- 
paratus, and producing the condition fulfillment 
signal at an easier one of a time when the term 
has expired and a time when the measuring ap- 
paratus has been used the maximum number 
of times. 
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45 



comparing a current state of the measuring ap- 
paratus being monitored with a corresponding $o 
restricting condition and deriving a margin left 
until fulfillment ol the corresponding restricting 
condition; and 

providing information indicative of the derived 
margin. 55 

24. The method according to Claim 1 8 further compris- 
ing: 
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